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Correlation between the Use of Information Technology Systems and Performancei 

 

Abstract 

The purpose of this study was to identify latent correlations between the level of use of 

information technology (IT) systems and company performance. The IT systems 

evaluated here were divided into transactional systems, decision support systems and 

collaborative systems. Performance was evaluated from the standpoint of rapid and 

timely deliveries, prices and payment terms practiced by companies, quality of their 

main products, and complete fulfillment of orders. One hundred and three companies 

participated in this study. The technique of canonical correlation analysis was applied 

and the results indicated that, in this group of companies, there was no significant 

correlation between the use of any of the IT systems analyzed and the performance of 

the companies.  

Track: Empirical Research in Operations Management 



 

1 Introduction 

Several factors can affect the performance of companies. Recently, information 

technology systems have become increasingly associated with improvements in 

business performance. Zhao et al. (2001) define information technology as any type of 

computer-based information system. The authors emphasize that IT and the focus on 

information are increasingly seen as key predictors of the performance of companies in 

supply chains. The studies of other authors (Byrd & Davidson, 2003; Walton & 

Marucheck, 1997) also indicate that information technology systems can influence 

performance positively. However, authors such as Laframboise & Reyes (2005) and 

Petersen et al. (2005) believe that the influence of IT systems on performance is not 

direct but indirect, since these systems affect other factors, which, in turn, will influence 

performance. 

In this context, the research question here is, “Is there a correlation between the 

use of information technology systems and business performance, in the opinion of the 

companies participating in the study?” 

The objective of this work is to identify possible correlations between the use of 

some IT systems and the performance of a group of companies. Again, it should be 

noted that all correlations are studied from the standpoint of the companies participating 

in this research. 

 

2 Literature Review 

According to Chopra and Meindl (2004), a supply chain consists of all the 

parties involved directly or indirectly in meeting the demands of its customers. In 

addition to manufacturers and suppliers, the supply chain includes carriers, storage 

companies, retailers and consumers. Each organization of the chain engages in 



 

innumerable activities, from receipt of the customer’s order to its fulfillment. According 

to Chen & Paulraj (2004), the term supply chain management was originally introduced 

by consultants in the early 1980s in the United States. Since then, the theme has gained 

much attention in both business and academic circles. The authors state that the term is 

used to explain the planning and control of materials and information flows in and 

among companies. 

The two supply chain flows most commonly cited in the literature are product 

and information flows. However, some authors also include the flow of financial 

resources. Fiala (2005) states that the structure of the supply chain is a system 

composed of potential suppliers, manufacturers, distributors, retailers and consumers. 

These units connect with each other through bidirectional materials, financial and 

information flows. According to Chopra & Meindl (2004), information strongly affects 

every part of the chain. IT is seen has having the important purpose of facilitating the 

flow of information in and among the members of the supply chain. 

According Pedroso (2002), the concept of levels of supply chain management is 

associated with the use of information technology in the management chain. The author 

divides the classifications proposed by different authors into two main groups: the 

implementation or transactional level and the decision support level. The systems used 

at the implementation or transactional level are intended to replace or eliminate 

inefficient human effort, and make up the basis of information systems. Some examples 

are: ERP – Enterprise Resource Planning, MRP – Materials Requirements Planning; 

DRP – Distribution Requirements Planning; SCEM – Supply Chain Events 

Management, SCM – Requirements; TMS – Transportation Management Systems; 

WMS – Warehouse Management Systems; E-Procurement; E-Sales; EDI – Electronic 

Data Interchange; and Order Management Systems.  In contrast, the systems employed 



 

at the decision support level are designed to coordinate management decisions. Some 

examples are: Production Planning Optimization System; Distribution Programming 

Optimization System; Logistics Optimization System; Tactical Decisions Optimization 

System; Strategic Decisions Optimization System; and Demand Forecasting System. 

Also according Pedroso (2002), the literature lacks a specific level for the 

collaborative processes of supply chain management. The author therefore proposes the 

classification of some management systems in a third level, the cooperation level, which 

includes the collaborative processes whereby companies share information and 

decisions aimed at adding value to their operations. Some examples of collaborative 

management models for supply chain management are: VMI – Vendor Managed 

Inventory, CMI – Co-Managed Inventory; QR – Quick Response; CPFR – 

Collaborative Planning, Forecasting and Replenishment; ECR – Efficient Consumer 

Response; JIT – Just-in-time; JIT II – Just-in-time II; and CTM – Collaborative 

Transportation Management. 

The transactional systems evaluated in this study were: MRP, DRP, TMS and 

WMS. The systems for the decision support level examined here were the 

Transportation Planning System, Transportation Programming System (routers), 

Logistics Optimization System, and Demand Forecasting System. Lastly, the 

collaborative management systems studied here were CTM, CPFR, ECR and VMI. 

Thus, an assessment was made of the impacts of the three levels of management 

systems on performance. 

The term ‘performance’ has broad connotations and the literature describes 

several types of indicators used to measure it. Byrd & Davidson (2003) evaluated three 

indicators for measuring company performance: ROI (Return on Investment), ROE 

(Return on Equity) and the company’s market share compared with its closest 



 

competitors. In models of Prahinski & Benton (2004), the authors evaluated supplier 

performance, which was defined as a competitive success factor measured by product 

quality, delivery performance, price, speed of response to requests for changes, and the 

offer of supporting services. Tan et al. (1998) used the following factors as performance 

indicators: profit, market share, level of stock, productivity, and customer satisfaction. 

According to Jayaram et al. (1999), there is a group of time-based performance 

indicators. The authors state that the indicators in this group most commonly found in 

the literature are timely delivery, time of new product development, reliable delivery, 

introduction of new products, and manufacturing time. Another performance indicator 

is the level of service rendered. There are several indicators to measure level of service 

in the Supply Chain. One is the On Time, In Full (OTIF) indicator, which measures the 

percentage of deliveries made within the agreed time and the items contained in the 

order delivered correctly and completely.  

In this work, the indicators for measuring performance involved price, payment 

terms, speedy delivery, timely delivery (on time), accuracy of the order (in full), and 

quality of the main products. 

With regard to the influence of IT systems on performance, Byrd & Davidson 

(2003) found that the company’s IT history, the technical quality of its IT department, 

its IT plan, and the support of top management for IT positively affect the impact of IT 

on the supply chain. Furthermore, their findings also showed a positive correlation 

between the impact of IT and company performance. Walton & Marucheck (1997) 

concluded that investments in EDI and integration systems are associated with 

improved delivery performance. Thus, companies that spend more on software and 

hardware to support the use of EDI are rewarded with improved supplier performance. 



 

On the other hand, Laframboise & Reyes (2005) believe that ERP systems (a 

type of transactional management system) do not, per se, provide competitive 

advantages or enhanced performance. However, as a complement for quality programs, 

they offer visible competitive advantages and improved performance. Petersen et al. 

(2005) also highlight some important findings, i.e., that collaborative planning 

positively influences both supply chain and company performance. They also concluded 

that both traditional and IT-based information systems are critical to the efficiency of 

the collaborative planning process. The work of these authors reveals the indirect 

influence of the use of IT systems on performance, since IT systems affect the 

efficiency of collaborative planning, which, in turn, affects performance.  

 

3 Methodology 

This work is characterized as research survey. According to Pinsonneault & 

Kramer (1993), a research survey involves three main aspects. First, its objective is to 

produce quantitative descriptions of some of the aspects of the population under study. 

Second, the most common way to collect information is to question people using 

structured and predefined questions. The answers these people give (who may refer to 

themselves, other people or some other unit of analysis) constitute the data to be 

analyzed. Third, the information is usually collected from a fraction of the population – 

a sample – but is collected such that the findings can be generalized to the population.  

According to Roesch (2005), when the purpose of the research is to measure 

relationships of association or cause and effect between variables, the quantitative 

research approach is recommended. The analysis of canonical correlations was 

considered the most suitable methodology for the present research. According Hair Jr. et 

al. (1998), this technique is particularly useful in situations where multiple measures of 



 

outcomes are available, such as satisfaction, purchase volume, sales volume, and rate of 

use. When the independent variables are solely categorical, multivariate analysis of 

variance can be used. But when these variables are metrical, analysis of canonical 

correlation must be used because the technique allows for the evaluation of the 

relationship between independent metrical variables and multiple dependent measures. 

The canonical correlation is considered the general model on which many other 

multivariate techniques are based, because it can use both metrical and nonmetrical data 

for dependent or independent variables. In situations with multiple dependent and 

independent variables, canonical correlation is the most suitable and powerful 

multivariate technique. The result of the application of canonical correlation is a 

measure of the strength of the relationship between two sets of multiple variables 

(canonical statistical variables). The measure of the strength of the relationship between 

the two statistical variables is expressed as a canonical correlation coefficient (Rc).  

The target population of this research comprised all the active suppliers of Alfa, 

a distributor of medicines and hygiene and beauty products based in São Paulo, Brazil. 

At the time of data collection, Alfa did business with approximately 130 suppliers and 

operated throughout the country, and its customers were pharmacies, drugstores, 

supermarkets and markets. The primary data were collected through interviews and a 

questionnaire. The questionnaire was based on Likert’s 7-point scale. After completing 

a pretest, an email was sent to the entire target population of the study to present the 

research. The email contained a link directing the respondent to the research page. The 

questionnaire was made available on the Internet from October 6, 2005 to December 23, 

2005. The original questionnaire contained 106 items. However, for this work, only 

topics relating to the performance of the responding company and its use of information 

technology systems were used, making a total of 18 items.  



 

Freitas et al. (2000) highlight two types of sampling: probabilistic and non-

probabilistic. According to Roesch (2005), in probabilistic sampling, each member of 

the population has the same statistical chance of being included in the sample. This 

work was based on non-probabilistic sampling by convenience, i.e., the respondents 

were chosen based on their availability and willingness to answer the questionnaire.  

However, a concern was to ensure that the size of the sample would suffice for the 

application of canonical correlation analysis. Fink (2002) points out that a sample must 

contain a sufficient number of respondents to ensure reliable results. Hair Jr. et al. 

(1998) emphasize that at there must be least 10 cases for each variable.  

A response rate of approximately 79% was achieved – 103 respondents –, each 

representing a supplier of Alfa. About 46% of the respondents held management 

positions at the time they answered the questionnaire. Manufacturing companies, 

multinationals and large companies predominated. Most of the respondents indicated 

that the company they represented operates all over the country. A large number of 

responses highlighted only the southeast region of Brazil as the main area of activity of 

the responding company.  

 

4 Application of Canonical Correlation Analysis 

Returning to the question of this research, “Is there a correlation between the use 

of information technology systems and business performance, in the opinion of the 

companies participating in the study?”, the purpose of applying the canonical 

correlation analysis in this study is to determine whether the two sets of variables 

(performance and IT) are independent of each other or, conversely, to determine the 

magnitude of the relationships that may exist between the two sets. 



 

Three analyses were made, the first to evaluate the influence of transactional 

systems on performance, the second to analyze the influence of decision support 

systems on performance, and the last to assess the influence of collaborative 

management systems on performance. In the three cases, the variables relating to 

management systems made up the group of independent variables, while the variables 

relating to performance made up the group of dependent variables. It should be noted 

that after the evaluation of premises for application of the technique, some of the 

variables in both groups can be eliminated. 

In the application of canonical correlation analysis, it is important to ensure that 

the number of observations per variable is followed. Researchers are tempted to include 

many variables in the two groups (dependent and independent), without realizing the 

implications for the size of the sample. Sample sizes that are too small will not represent 

the correlations properly, thus obscuring any significant relationships. On the other 

hand, samples that are too large will have a greater tendency to indicate a statistical 

significance in every case, even when practical significance is not indicated. In this 

study, for each of the canonical correlations to be applied there were 10 variables (6 

performance-related dependent variables and 4 management systems-related 

independent variables). Considering that this number of 10 variables in each analysis 

may be even lower because some of the items may be eliminated in the phase of 

evaluation of the basic assumptions for application of the multivariate technique, the 

sample with 103 observations is considered a suitable size, since many authors believe 

that 10 cases per variable is a satisfactory number.  

Although canonical correlation analysis is the most generalized multivariate 

method, it is still limited to identifying linear relationships. Similarly to Prado (2004), 

the perspective of linearity was verified by an evaluation of dispersion graphs and a 



 

search for relations that could represent nonlinear aspects (using the SPSS). In this case, 

strong traces of nonlinearity were not confirmed in the graphs. It was found only that 

the data were widely dispersed, which is common in attitude researches. 

Normality is desirable because it standardizes a distribution to allow greater 

correlation between the variables. But canonical correlation analysis can accommodate 

non-normal variables if the form of distribution does not reduce the correlation with 

other variables. However, multivariate normality is required for the statistical inference 

test of the significance of each canonical function. Therefore, although normality is not 

strictly required, it is highly recommended that all variables be evaluated to check for 

normality and transformed if necessary. Multivariate normality was not achieved, even 

when the variables were transformed into normal scores.  

Finally, the multicolinearity in any set of variables will impair the ability of the 

technique to pinpoint the impact of any variable, rendering the interpretation less 

reliable. During the colinearity and multicolinearity analyses, it was found that some 

variables should be excluded before applying the technique. These variables were 

Speedy Delivery; Transportation Programming System (Router), and Logistics 

Optimization System.  

 

5 Results and Discussion 

5.1 Transactional Systems and Performance 

For the first Canonical Correlation Analysis, an evaluation was made of the 

correlation between transactional systems and performance. Four canonical functions 

were obtained. Each function consisted of a pair of statistical variables, one of which 

represented the independent variables and the other the dependent variables. The 

maximum number of canonical variables (functions) that can be extracted from the sets 



 

of variables is equal to the number of variables in the smallest data set, independent or 

dependent. The null hypothesis of Wilkes’s method is that canonical functions are 

collectively significant. In this case, this hypothesis was accepted for all the canonical 

functions obtained.  

The values of the canonical roots represent the percentage of variance shared by 

the two canonical sets (dependent and independent) in each dimension. To obtain the 

canonical roots of each canonical function, the canonical correlations in each of the 

dimensions must be raised to the square root. The values obtained are shown in Table 1. 

The canonical correlations expressed in the canonical roots showed no high values in 

any of the canonical functions.  

 

Table 1 – Canonical correlation and canonical roots for each dimension in the  
analysis of correlations between transactional systems and performance 

Dimension Canonical 
Correlation  

Canonical 
Root 

1 0.318 0.1011 
2 0.245 0.06 
3 0.189 0.0357 
4 0.06 0.0036 

 

This initial implementation does not allow for interpretation of the resulting 

canonical functions. Hair Jr. et al. (1998) recommend the use of three criteria in 

conjunction with one another to decide which canonical functions should be interpreted. 

These criteria are: level of statistical significance of the function, magnitude of the 

canonical correlation, and redundancy measure for the percent of variance explained 

from the two data sets. 

As for the statistical significance of the functions, none of the canonical 

correlation coefficients proved statistically significant (even considering low levels of 

significance, such as 0.1). The canonical correlations and canonical roots for all the 

dimensions were also very low (see Table 1). 



 

It is the squared canonical correlations (roots) that provide an estimate of the 

variance shared between canonical statistical variables. Although it is a simple measure 

of shared variance, it can lead to an incorrect interpretation since the squared canonical 

correlations represent the variance shared by the linear compositions of the sets of 

dependent and independent variables, not the variance extracted from the sets of 

variables. To overcome the bias and uncertainty inherent in the use of canonical roots, a 

redundancy index is used which is calculated by multiplying the variance shared by the 

canonical roots in each dimension. The higher the value of redundancy the better. As 

can be seen in Tables 2 and 3, the values of redundancy were very low for both 

independent and dependent variables. 

 
Table 2 – Redundancy indicator for the variables representative  

of transactional systems  

 
Table 3 – Redundancy indicator for the variables representative of performance in the 

analysis of correlations between transactional systems and performance 

 

1 2 3 4
MRP  -0.524 -0.767 -0.141 -0.342
DRP  -0.135 -0.694 -0.681 -0.192
TMS  -0.528 -0.688 -0.365 0.339
WMS  -0.082 -0.935 -0.236 0.254
Shared Variance 0.145 0.604 0.168 0.083
Canonical Root  0.101 0.060 0.036 0.004
Redundancy 0.015 0.036 0.006 0.000

Canonical Loads by Dimension Variables

1 2 3 4
Price  0.654 0.556 0.388 -0.081
Payment Terms  0.257 0.197 0.487 0.669
Quality 0.546 -0.625 -0.117 -0.07 
On-time Delivery  0.468 -0.535 0.69 -0.048
Perfect Fulfillment of the Order 0.799 -0.447 0.191 0.250
Shared Variance 0.330 0.245 0.183 0.105
Canonical Root 0.101 0.060 0.036 0.004
Redundancy 0.033 0.015 0.007 0.000

Variables  Canonical Loads by Dimension 

 



 

Therefore, there was no sense in interpreting the resulting canonical functions. 

 

5.2 Decision Support Systems and Performance 

In this case, an evaluation was made of the possible relationships between 

decision support systems and performance. Two canonical functions were obtained. The 

null hypothesis of Wilkes’s method was also confirmed in this analysis, which means 

that the canonical functions were not collectively significant, even considering low 

levels of significance (0.1). Table 4 lists the canonical correlations and canonical roots. 

High values of canonical roots were also not obtained in this analysis. 

 

Table 4 – Canonical correlation and canonical roots for each dimension in the analysis 
of the correlations between decision support systems and performance 

Dimension Canonical 
Correlation 

Canonical 
Root 

1 0.234 0.0548 
2 0.170 0.0289 

 

 

The redundancy indices were also very low for both independent and dependent 

variables in the two dimensions obtained, as shown in Tables 5 and 6. These results 

indicate that it would be meaningless to interpret the canonical functions obtained. 

 
Table 5 – Redundancy indicator for the variables representative of the  

decision support systems  

 

 

1 2 
Transportation Planning Systems 0.996 -0.092
Demand Forecasting Systems 0.776 -0.63
Shared Variance 0.797 0.203 
Canonical Root 0.055 0.029
Redundancy 0.044 0.006 

Canonical Loads by Dimension Variables 



 

Table 6 – Redundancy indicator for the variables representative of performance in the 
analysis of the correlations between decision support systems and performance  

 

 

5.3 Collaborative Management Systems and Performance 

On analyzing the correlations between collaborative management systems and 

performance four non-significant canonical functions were obtained, since the null 

hypothesis of Wilkes’s method was confirmed for all the functions. The null hypothesis 

was accepted even considering significance levels of 0.1.   

The canonical correlations and the respective canonical roots for each dimension 

were all very low, as indicated in Table 7. The redundancy index also showed low 

values, which are not a desirable outcome (see Tables 8 and 9). It was therefore 

unfeasible to proceed with the analyses of the canonical functions obtained.  

 

Table 7 – Canonical correlation and canonical roots for each dimension in the analysis 
of the correlations between collaborative management systems and performance 

Dimension Canonical 
Correlation 

Canonical 
Root 

1 0.415 0.1722 
2 0.391 0.1529 
3 0.117 0.0137 
4 0.083 0.0069 

 

 
 

1 2
Price -0.407 0.751 
Payment Terms  -0.084 0.516 
Quality 0.098 0.168 
On-time Delivery  0.271 -0.143
Perfect Fulfillment of the Order

 

-0.315 -0.304
Shared Variance 0.071 0.194 
Canonical Root 0.055 0.029 
Redundancy 0.004 0.006 

Canonical Loads by Dimension 

 

Variables 



 

Table 8 – Redundancy indicator for the variables representative of the  
collaborative systems  

 

Table 9 – Redundancy indicator for the variables representative of performance in the 
analysis of the correlations between collaborative systems and performance 

 

5 Final Considerations 

There is no consensus in the literature about the correlation between the use of 

IT systems and performance, since some studies show a direct and positive influence of 

IT on performance, while others cannot prove that this influence is significant. The 

present study concurs with those that have found no direct latent correlation between the 

level of use of IT systems and performance. The three canonical correlation analyses 

carried out in this work led to non-significant canonical functions. Moreover, the 

canonical correlations and canonical roots for all the dimensions in all the analyses were 

very low. The redundancy indices that were found were also very low for both the 

1 2 3 4 
CTM  0.025 -0.368 -0.14 0.919
CPFR 0.633 -0.307 0.225 0.674
ECR  0.506 -0.768 -0.04 0.392
VMI  0.024 -0.641 0.675 0.364
Shared Variance

 

0.164 0.308 0.132 0.396
Canonical Root 0.172 0.153 0.014 0.007
Redundancy 0.028 0.047 0.002 0.003

Canonical Loads by Dimension 

 

Variables 

1 2 3 4 
Price 0.421 -0.26 0.745  -0.439
Payment Terms 

 

0.704 -0.504 0.262  0.209
Quality -0.445 -0.83 0.005  -0.208
On-time Delivery  0.147 -0.785 -0.012 -0.071
Perfect Fulfillment of the Order

 

0.244 -0.721 -0.339 -0.514
Shared Variance

 

0.190 0.429 0.148  0.110
Canonical Root 0.172 0.153 0.014 0.007
Redundancy 0.033 0.066 0.002  0.001

Canonical Loads by Dimension 

 

Variables 



 

independent and dependent variables in the three analyses. Therefore, interpretations of 

the canonical functions were not made. 

Petersen et al. (2005) and Laframboise & Reyes (2005) suggest it is possible that 

IT systems exert some kind of indirect influence on performance. Inferences can be 

made from reading other authors such as Sanders (2005), Gustin et al. (1995) and 

Moberg et al. (2002), who emphasize the importance of sharing information for 

performance. Because IT facilitates the sharing of large amounts of strategic and 

operational information and sharing information is closely associated with performance, 

an indirect influence of IT on performance can be inferred, since IT facilitates 

information sharing, which, in turn, affects performance. 

In this context, it is suggested that further research be conducted to assess how 

IT systems can act as indirect influencers of company performance, inasmuch as they 

positively affect several factors that are crucial for improved performance, such as 

information sharing, feedback, and commitment among members of the supply chain, 

among other factors.  
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